Aims-To present a non-isotopic procedure for the analysis of the different apolipoprotein E genotypes in normal subjects and patients with non-insulin dependent diabetes mellitus. Methods-Apolipoprotein E genotypes were detected following polymerase chain reaction and miniaturised sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) (PhastSystem Pharmacia). Results-The time taken from extraction of DNA from 6 pl whole blood to the final result was eight hours. The allele frequencies in patients with diabetes mellitus in our series were similar to those found in the control subjects. Conclusions-SDS-PAGE is rapid, reliable and safe with few drawbacks, can be used as a routine procedure and may easily replace apolipoprotein E phenotyping. (J Clin Pathol 1995;48:295-299 The human apolipoprotein E gene spans 37 kilobases including four exons and three introns and is located on chromosome 19.7-9 Structural variants ofapolipoprotein E were first identified using isoelectric focusing (IEF). Now, either cloned DNA fragments, acting as probes, or synthesised oligonucleotides can be used to detect DNA mutations and/or polymorphisms which are associated, genetically linked or causally related to lipoprotein disorders. Three codominant alleles c2, E3 and c4 encode three common major isoforms of apolipoprotein E: from acidic to basic, E2, E3 and E4, respectively. Rare variants have been identified using IEF and sequencing. These three alleles determine six different apolipoprotein Es: three homozygous phenotypes E2/E2, E3/E3, E4/E4 and three heterozygous phenotypes: E2/E3, E2/ E4, E3/E4, all relatively common in the population. These variations result from Arg-Cys interchanges at residues 112 and 158 of apolipoprotein E and are caused by a single nucleotide alteration at two loci in the fourth exon of the apolipoprotein E gene. These allelic variations affect receptor binding and influence total, LDL cholesterol and triglyceride con- 
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Apolipoprotein E3 is the ancestral protein and the most common of these isoforms. It has a Cys residue at position 1 12 and (11) years, all attending the Reims Diabetes Centre.
The control group comprised 85 non-diabetic subjects (50 men and 35 women with a mean (SD) age of 55-4 (9-3) years. The study was approved by the local ethics committee.
Statistical analysis of genotype distributions was performed by testing the difference in allele frequencies between the NIDDM and control populations. We could not use the x2 test because of the small size of our study population and therefore applied Fisher's exact test. Significance was set at the 5% level.
DNA was extracted from 189 peripheral blood samples using the InstaGene DNA purification matrix (732-6030; Bio-RAD, Ivry-surSeine, France). The InstaGene matrix permits fast and easy preparation of polymerase chain reaction (PCR) amplifiable DNA by eliminating the labour intensive phenol/chloroform extraction steps. A simple cell lysis step achieved by boiling in the presence of matrix is sufficient. This is possible because the matrix efficiently absorbs cell lysis products that interfere with the PCR amplification process.
Moreover, the InstaGene bottle is cheap (,C40 for 100 extractions from 6,ul whole blood). Extraction takes one hour.
Briefly, 3 to 6 1l whole blood were mixed with 1 ml water, incubated for 20 minutes at room temperature and centrifuged at 10000 rpm for three minutes. The InstaGene matrix (200 p1) was added to the pellet and incubated for 20 minutes at 56°C. The sample was then vortexed, incubated for eight minutes at 100°C, PCR products were digested with 5 units of Hhal (Eurogentec) for three hours or overnight at 37°C. Electrophoresis was carried out using PhastSystem PAGE, on preformed polyacrylamide gels (43 x 50 x 0 45 mm). These gels have a 13 mm stacking zone, at a concentration of 7-5% polyacrylamide and crosslinking of 3%, and a 32 mm homogenous zone of 20% with 2% cross-linking (Pharmacia 17-0624-01). Moreover, we chose a discontinuous buffer system (Native at the anode and SDS buffer at the cathode) rather than a standard continuous buffer (Native buffer at both the anode and cathode). Like the buffer system in the gels, we used 0 112 M acetate (leading ion) (Pharmacia 17-0517-01) and 0. 1 12 M Tris (pH 6 4) (anode) as the Native buffer and SDS-PAGE buffer (0-20 M tricine (Pharmacia 17-0516-01), 0-20 M Tris and 0 55% SDS, pH 7 5) (cathode). The discontinuous buffer system gave the same results as the continuous buffer system, but was faster. Three microlitres of restriction enzyme digestion products were mixed with 0.05% Bromophenol Blue and 0 05% Xylene Cyanol. This mixture was loaded on to the 20% gel at the cathode. Environmental conditions (table 1) , with a constant gel temperature during electrophoresis (30 minutes), are critical and were optimal at 15°C for a total of 98 volts/hours (AVh) (maximal total of 100 AVh). PCR 
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